The Ca2+-activated K+ channel of intermediate conductance:a possible target for immune suppression.
The intermediate conductance Ca2+-activated K+ (IK) channel is distinguished from the functionally related Ca2+-activated K+ channels of smaller and larger unitary conductance by its molecular structure, pharmacology, tissue distribution and physiology. Like many K+ channels, IK is an assembly of four identical subunits each spanning the membrane six times and each contributing equally to the K+ selectivity pore positioned centrally in the complex. The IK channel gains its high sensitivity to intracellular Ca2+ from tightly bound calmodulin, and its activity is independent of the membrane potential. Several toxins including charybdotoxin and the more selective mutant, Glu32-charybdotoxin, maurotoxin and stichodactyla toxin potently block IK channels. Among blockers of the IK channel are also several small organic molecules including the antimycotic clotrimazole and the close analogues TRAM-34 and ICA-17043, as well as the antihypertensive, nitrendipine. The IK channel is distributed in peripheral tissues, including secretory epithelia and blood cells, but it appears absent from neuronal and muscle tissue. An important physiological role of the IK channel is to help maintain large electrical gradients for the sustained transport of ions such as Ca2+ influx that controls T lymphocyte (T cell) proliferation. In this review, special attention is given to an analysis of the use of IK blockers as potential immunosuppressants for the treatment of autoimmune disorders such as rheumatoid arthritis, inflammatory bowel disease and multiple sclerosis.